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doi:10.1016/j.jfma.2011.07.008Background/purpose: Early physical training is necessary for severely deconditioned patients
undergoing prolonged mechanical ventilation (PMV), because survivors often experience pro-
longed recovery. Long-term outcomes after physical training have not beenmeasured; therefore,
we investigated outcome during a 1-year period after physical training for the PMV patients.
Methods: We conducted a prospective randomized control trial in a respiratory care center.
Thirty-four patients were randomly assigned to the rehabilitation group (nZ 18) and the control
group (nZ 16). The rehabilitation group participated in supervised physical therapy training for
6 weeks, and continued in an unsupervised maintenance program for 6 more weeks. The func-
tional independence measurement (FIM) was used to assess functional status. Survival status
during the year after enrollment, the number of survivors discharged, and the number free from
ventilator support were collected. These outcome parameters were assessed at entry, immedi-
ately after the 6weeks physical therapy training period, after 6weeks unsupervisedmaintenance
exercise program, and 6 months and 12 months after study entry.
Results: The scores of total FIM, motor domain, cognitive domain, and some sub-items, except
for the walking/wheelchair sub-item, increased significantly in the rehabilitation group at 6
months postenrollment, but remained unchanged for the control group. The eating,.tw (L.-L. Chiang).
ight ª 2011, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.
Physical training is beneficial to functional status and survival 573comprehension, expression, and social interaction subscales reached the 7-point complete inde-
pendence level at 6 months in the rehabilitation group, but not in the control group. The 1-year
survival rate for the rehabilitation groupwas 70%, which was significantly higher than that for the
control group (25%), although the proportion of patients discharged andwhowere ventilator-free
in the rehabilitation and control groups did not differ significantly.
Conclusion: Six weeks physical therapy training plus 6 weeks unsupervised maintenance exercise
enhanced functional levels and increased survival for the PMV patients compared with those with
no such intervention. Early physical therapy interventions are needed for the PMV patients in
respiratory care centers. [J Formos Med Assoc 2011; 110(X):XXeXX]
Copyright ª 2011, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Preventing loss of muscle power during a slow-paced
weaning stage for prolonged mechanical ventilation (PMV)
patients is essential to preserve function. In spite of the
increasing awareness of the importance of early mobility or
activity training in the PMV patients,1,2,3 there have been
few randomized control studies of 1-year outcomes after
physical training.
Previous studies of the 2-month mortality and functional
status of patients receiving PMV (at least 48 hours) have
found that the functional status of survivors declined after 2
months and was associated with increased mortality.4 A
multi-center outcomes study has also reported that nearly
one third of the patients known to be alive 1 year after
admission to the long-term care unit had reduced functional
ability.5 Thus, the survival rate at the first year after the PMV
initiation could be a key outcome to assess for chronically
deconditioned patients after physical training. However,
data on outcomes regarding long-term survival and func-
tional status after physical training are very limited.
Previous studies have found that whole-body physical
training increased muscle power, functional level, and
functional exercise capacity immediately after interven-
tion.3,6,7 But the benefit might decrease in the PMV patients
with high functional dependency at later times, because
more than 50% of the 1-year PMV survivors require assistance
in basic daily activities.8 Routine physical therapists have
rarely been consulted in our respiratory care center9;
therefore, we hypothesized that a 6 weeks supervised
physical therapy training program that was then extended
with an unsupervised maintenance program would hold
promise for maximizing functional independence, and that 1
year follow-up would be more likely than a shorter period to
capture the natural clinical course of the PMV patients. The
purpose of this study was to study the outcomes of functional
status, survival rate, and ventilator-free status for the PMV
patients 1 year after physical therapy training enrollment.Patients and methods
A prospective, randomized controlled design was used to
select patients at the respiratory care center in a Tri-Service
medical center between January 2003 and January 2006. The
Institutional Ethics Committee approved this study, and
informed consent was obtained from each patient or his/her
family before their participation in the study. Criteria forselection included: (1) underlying disease had been stable
and causes for respiratory failure resolved; (2) PMV for more
than 14 days, at least 6 hours per day, wore tracheotomy
tube, and had been attempting a spontaneous breathing trial
each day; (3) under partially supported mode, positive end-
expiratory pressure 5e10 cmH2O, oxygen saturation (SaO2)
>92% for an FiO2 &40%; (4) alert, motivated, cooperative,
compliant, and psychologically stable; and (5) has coopera-
tive and stable caregiver. Patients who had overt neuro-
muscular disease or were under any sedative or paralytic
agent that would interfere with strength measurements and
limb exercises were excluded.
Standard care program
Those who had received standard care had the following
treatment: weaning trial with daily spontaneous breathing
test, optimum bronchodilator inhalation, nutritional
support, postural drainage, and encouragement of mobility.
Physical therapy training program
Patients in the rehabilitation group received physical
training 5 days a week for 6 weeks under the supervision
and assistance of a physical therapist. The physical therapy
intervention started when the informed consent was
obtained. Intensive physical therapy training included: (1)
diaphragmatic breathing control facilitation during a spon-
taneous breathing period with oxygen flow titrated to SaO2
>95%, followed by active coughing induction if abundant
secretion was noted; (2) strengthening exercises for the
upper and lower extremities such as weight lifting and
straight leg raising with weights in three 10-minute or two
15-minute sessions per day; (3) active transfer to a chair
and maintenance of a sitting position for a minimum of 20
minutes per day; and (4) functional activity training such as
sitting in a chair, standing up, or walking with appropriate
ventilator support and/or increased oxygen supplementa-
tion.3 We followed the exercise sequence described above,
according to the patient’s individual tolerance to exercise,
and the exercise progression was adjusted for each indi-
vidual. Patients would stopped the exercise program when
their disease was exacerbated, and restarted if they were
deemed medically stable by the attendant physician. Thus,
the total training period was extended in such cases to
obtain an optimal amount.
After 6 weeks of intensive physical therapy training,
caregivers were trained to assist patients with those
574 S. Chen et al.techniques for a further 6 weeks, using the same regimen as
that of the intensive exercise program. A physical therapist
supervised and assisted the exercises once a week during
this period. The patients were also instructed to carry out
self care and bedside walking with oxygen or walker with
adequate assistance. Previous studies have shown muscle
power and functional level improvement after 6 weeks
physical training,6 after which, the supervision of the
physical therapist could be gradually decreased to once
a week for 6 weeks, as an unsupervised maintenance
exercise program. Finally, we provided telephone contact
or home care if necessary for 1 year postenrollment.
Measurement instruments
Functional status was measured by the functional inde-
pendence measure (FIM) questionnaire.10,11 It is an outcome
measure of the degree of disability and the person’s level of
independence, and its reliability and validity have been
previously measured and reported.12,13 There are 18 items
under the categories of motor (including self care, sphincter
control, transfer, and locomotion) and cognitive (including
communication and social cognitive ability) domains. The
sub-items are described in the Appendix. Each item is rated
on a scale from 1 (total assistance) to 7 (complete inde-
pendence). The FIM scores were calculated by adding up theTable 1 Basic characteristics of patients
Parameter/group Control (n Z 16
Age (y) 79 (72.5e82.8)
Sex (M/F) 12/4
Without smoking history 4 (25.0)
With smoking history 12 (75.0)
Ventilator used (d) 50 (31.0e79.5)
Cause of ventilation support
Previous lung disease 8 (50.0)
Postoperative 4 (25.0)
Multisystem failure 2 (12.5)
Acute lung injury 1 (6.25)
Other medical causes 1 (6.25)
Albumin, g/dL 3.0 (3.0e3.0)
Hemoglobin, g/dL 10.5 (9.3e12.0)
Blood urea nitrogen, mg/dL 26 (20.0e43.8)
Creatinine, mg/dL 1.0 (1.0e1.0)
Barthel index 19 (18.0e20.0)
Marriage
Married 10 (62.5)
Single 0 (0)
Widower/widow 6 (37.5)
Primary caregiver
Spouse 2 (12.5)
Daughter-in-law, son, daughter 2 (12.5)
Hired career 12 (75.0)
Data are presented as median with (25e75% quartiles) or patient num
a Chi-square test.
b Mann-Whitney U test.
F Z female; M Z male.score from each item with a range from18 (total assistance)
to 126 (complete independence). Higher scores represented
a higher degree of independence.
All measurements were performed at baseline, imme-
diately after 6 weeks of physical therapy intensive training
(post-training), after 6 weeks unsupervised maintenance
exercise (Follow 1), and 6 months (Follow 2) and 12 months
(Follow 3) post-enrollment. Each FIM measurement was
assessed by a resident physical therapist. We also used the
Barthel index (BI) to estimate the pre-existing activity level
before admission by obtaining this information from the
patient’s family. The distribution of diagnosis was analyzed
by category as described by Gillespie et al.14
At each follow-up assessment, the home residency and
the status of mechanical ventilation support were recor-
ded. Patients were recorded as free from ventilator support
if they had been free from mechanical ventilation during
the 1-year study period. The family informed the therapist
if the patient’s condition had become exacerbated or if the
patient was deceased.
Data analysis
Data are presented as median with 25e75% quartile (inter-
quartile range) or patient number. SPSS version 12.0 (SPSS
Inc., Chicago, IL, USA)was used for data analysis. Differences) Rehabilitation (n Z 18) p
75 (63.0e81.0) 0.237b
13/5 0.583a
9 (50.0) 0.134a
9 (50.0) d
49 (19.8e63.5) 0.574b
8 (44.4) 0.968a
4 (22.2)
2 (11.1)
2 (11.1)
2 (11.1)
3.0 (3.0e3.0) 0.597b
11.0 (10.0e12.0) 0.670b
23 (13.8e35.3) 0.224b
1.0 (1.0e1.0) 0.772b
19 (10.75e20.00) 0.621b
11 (61.1) 0.627a
1 (5.6)
6 (33.3)
3 (16.7) 0.940a
2 (11.1)
13 (72.2)
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Figure 1. Significant level between groups was tested by
ManneWhitney U test. *p < 0.05, yp  0.01, zp  0.001
compared with control. The significant level within groups was
tested by Friedman test. The p value was presented as
xp < 0.001. FIM Z functional independence measure.
Physical training is beneficial to functional status and survival 575of categorical variables between groups were tested by
the c2 test. A Mann-Whitney U test was used to assess the
differences between the groups of FIM scales and the
continuous variables of the characteristics. The Friedman
test was used to assess the differences within groups. The
Kaplan-Meier curve estimated the cumulative survival prob-
ability 12 months after entry into the study. Differences
between the two groups were tested by the log-rank tests. A
p value of <0.05 was considered statistically significant.
Results
Patients
Thirty-nine patients with PMV were recruited and random-
ized into two groups. Twenty were assigned to the reha-
bilitation group (Rehab group) and 19 to the control group
(Ctrl group), which received usual standard care as
described above. The five patients who were unable to
complete the intensive physical training program were
excluded from the present analyses, yielding a sample of 34
patients (18 in the Rehab group and 16 in the Ctrl group).
The patients excluded from the analyses included two
(coronary artery bypass grafting, upper abdominal surgery)
in the Rehab group and two (chronic obstructive pulmonary
disease, coronary artery bypass grafting) in the Ctrl group
who died due to disease deterioration, and one patient
(post-tuberculosis destructive lung) in the Ctrl group who
was transferred to another hospital. The completion rate
for the physical training was 90% (18 of 20 patients in the
Rehab group).
Basic characteristics of the 34 patients are shown in
Table 1. The distribution of causes of respiratory failure
and ventilatory support were classified as by Gillespie
et al14 and showed no difference between groups. The
four blood parameters (albumin, hemoglobin, blood urea
nitrogen, and creatinine) measured at study entry showed
no differences between the two groups and were suitable
for exercise. Factors related to psychosocial aspects, such
as BI, marriage status, and primary caregiver, also showed
no differences between the two groups.
Functional independence measure
The total motor domain score significantly improved from
14.5 (13e18.3) to 47 (34e91), and the cognitive domain
score increased from 19.5 (16.5e20.3) to 33 (28e35) in the
Rehab group. However, those scores remained unchanged
in the Ctrl group. Total FIM scores increased from 34
(30.3e38.3) to 49 (45e66.3) after 6 weeks training and
subsequently increased to 78 (62e126) in the Rehab group,
but remained the same in the Ctrl group, from 31.5 (24e37)
at entry to 31 (21e50) at 1-year follow-up (Fig. 1). More-
over, we found that the total scores of the motor and
cognitive domains and the total FIM scores in the Rehab
group increased persistently and significantly from the end
of the 6-week physical training period to the 1-year follow-
up (p < 0.001), but did not change for the Ctrl group (Fig. 1)
during this time period.
At baseline, there was no significant difference between
the two groups for the total scores of FIM, two domains and18 subscales. Table 2 displays the medians and (25e75%
quartile values) of selected sub-scales of both groups,
and the first column shows the p value within each group
of sub-scales. We found that all sub-scales improved
continuously in the year after physical therapy in the
Rehab group, but did not improve in the Ctrl group during
this period. Furthermore, at post-training and post-
maintenance (Follow 1), and at 6 months postenrollment
(Follow 2), grooming, dressing upper and lower body,
bowel management, and bed to chair transfer sub-items
increased significantly after training in the Rehab group
compared with the Ctrl group. However, eating and bladder
management were significantly higher in the Rehab than in
the Ctrl group only at 6 months. Eating improved to the
complete independence level by 6 months in the Rehab
group, whereas the walking level increased at post-training
and postmaintenance only (Follow 1), but not at 6 months
postenrollment (Follow 2). Except for eating and walking,
the other subscales of the motor domain improved to 4e5,
the minimal assistance or supervision functional level. In
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Table 2 The selected sub-scores of functional independence ow 3
Sub-items pa Baseline Pos 2 (n Z 8/12) Follow 3 (n Z 4/11)
R C R C R C R
Eating 0.001 1 (1e1) 1 (1e1) 1 (1 7* (6e7) 1 (1e1.8) 7 (2e7)
Grooming 0.000 1 (1e1) 1 (1e2) 1 (1 5*** (4e6.8) 1 (1e1.8) 5*** (3e7)
Dressing upper body 0.000 1 (1e1) 1 (1e1.3) 1 (1 5*** (4e7) 1 (1e1.8) 6** (4e7)
Dressing lower body 0.000 1 (1e1) 1 (1e1) 1 (1 4** (2e6.8) 1 (1e1.8) 4 (2e7)
Bladder management 0.000 1 (1e1) 1 (1e1.3) 1 (1 4.5* (4e6.8) 1 (1e3.3) 4 (4e7)
Bowel management 0.000 1 (1e2) 1.5 (1e4) 1 (1 ) 4.5* (4e6.8) 1.5 (1e3.5) 5 (4e7)
Bed to chair transfer 0.000 1 (1e1) 1 (1e1) 1 (1 4*** (3.3e6.8) 1 (1e3.3) 4* (3e7)
Walking/wheelchair 0.007 1 (1e1) 1 (1e1) 1 (1 1.5 (1e6.8) 1 (1e1.8) 3 (1e7)
Comprehension 0.000 5 (3e6) 6 (4e6) 3 (2 ) 7** (6.3e7) 5 (2e5.8) 7 (7e7)
Expression 0.000 4 (3e6) 6 (3.8e6) 3 (1 ) 7** (6e7) 4 (1.8e5.5) 6 (6e7)
Social interaction 0.000 2 (1e3.8) 2 (1.8e3) 1.5 ) 7** (5.3e7) 3.5 (1.5e4.8) 7 (6e7)
Problem solving 0.000 1 (1e2) 1 (1e3) 1 (1 6** (3e7) 1.5 (1e2.8) 6* (3e7)
Significant level between groups was tested by ManneWhitney U te
*p < 0.05; **p  0.01; ***p  0.001 compared with control group.
a Significant level within group was tested by Friedman test, the
C Z control group; R Z rehabilitation group.
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measure at baseline, post-training, Follow 1, Follow 2 and Foll
t-training (n Z 16/18) Follow 1 (n Z 11/15) Follow
R C R C
e1) 1 (1e1.3) 1 (1e1) 2 (1e7) 1 (1e1)
e1) 3*** (2e5) 1 (1e1) 4*** (3e6) 1 (1e1)
e1.8) 3*** (2e4) 1 (1e2) 4*** (2e4) 1 (1e1.8)
e1) 2*** (2e3.3) 1 (1e1) 2** (2e4) 1 (1e1)
e2.5) 3 (1e4) 1 (1e4) 4 (3e5) 1 (1e2.5)
e2) 4** (2.8e4) 1 (1e4) 4* (4e5) 1.5 (1e3.5
e1) 4*** (3e4) 1 (1e1) 4*** (4e5) 1 (1e1)
e1) 2*** (1e3.3) 1 (1e1) 2*** (2e4) 1 (1e1)
e6) 6*** (5.8e7) 4 (2e6) 7** (6e7) 3.5 (1.5e6
e5.8) 6*** (6e7) 3 (2e6) 6** (6e7) 3 (1.3e5.5
(1e2.8) 3.5*** (2e5) 2 (1e3) 6** (5e7) 2.5 (1.3e3
e2) 3*** (2e3) 2 (1e2) 4*** (3e6) 2 (1e2)
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Table 3 Numbers of patients discharged and those free
from ventilators
Group Post-training Follow 1 Follow 2 Follow 3
Home
Control 0/16 1/11 1/8 1/4
Rehabilitation 2/18 6/15 5/12 5/11
Free from ventilator
Control 2/16 2/11 1/8 1/4
Rehabilitation 2/18 4/15 4/12 4/11
Data are presented as patient number/survivor.
Physical training is beneficial to functional status and survival 577Discussion
The present study shows that the PMV patients who were
initially weak and totally functionally dependent, after
undergoing stepwise slow-weaning and physical therapy
training, which included limb muscle strengthening and
transfer activity training, not only significantly increased
their functional status immediately after training, but
continued to improve for the following year. Compared
with their preadmission BI complete independence level,
these heterogeneous patients were severely deconditioned
after respiratory failure. If the exercise intervention was
not applied, such as in the Ctrl group, the total FIM scores
of 31 ranged between the total assistance and maximum
assistance functional level. The score improved from 34 to
78 after physical training, which means that the patients
reached the minimal assistance or supervision status.
Therefore, our results suggest that an early and intensive
dedicated physical therapy program, coupled with
a subsequent maintenance exercise program, is beneficial
for the PMV patients with stable medical conditions. The
standard care for the PMV patients that was given to
control patients included a daily spontaneous breathing
trial and encouragement of mobility, but no set exercises
directed by a physical therapist. It was similar to standard
treatment in other hospitals in our region, where only 3.8%
of the PMV patients are reported to have used physical
therapy.9
The design of the exercise program in our study was
similar to that of Martin et al3 and Nava7 except for the
resistance inspiratory muscle training. However, inspiratory
muscle training has not been recommended in recent
pulmonary rehabilitation guidelines.15 Management of the
PMV patients involves more than ventilator weaning and
a much more comprehensive rehabilitative focus than
acute care alone,16 and our study was consistent with this
concept. Furthermore, our results suggested that physical
therapy training should be initiated within 48 hours of
admission in long-term acute care unless contraindicated.17
Additionally, early mobility or walking programs are
feasible and safe in respiratory failure patients. Develop-
ment of these programs demands a collaborative effort
among members of multidisciplinary teams to coordinate
care and provide safe mobilization of patients in acute care
units.1,2,18
The FIM instrument was developed especially for the
inpatient acute rehabilitation population. It has beenwidely used to assess stroke patients. The FIM score
changes associated with the minimal clinically important
difference (MCID) in stroke patients were 22, and 17 and
3 for the total FIM, and motor and cognitive domain,
respectively,19 whereas our PMV patients study found the
score changes to be 44 (34e78), 32.5 (14.5e47), and 13.5
(19.5e33) in the Rehab group, a much higher change than
the MCID of stroke. It has been shown previously that FIM in
the PMV patients and the chronic obstructive pulmonary
disease patients with respiratory failure significantly
improved after an inpatient rehabilitation program in the
studies of Martin et al3 and Pasqua et al.20 However, our
baseline total FIM scores 31.5 in the Ctrl group and 34 in the
Rehab group were much lower than those of chronic
obstructive pulmonary disease patients, who had a mean of
92.18.20
Walking is a rather difficult task for the PMV patients,
and remained so for patients in the total or maximum
assistance level of our study, and only showed a significant
difference at the post-training and postmaintenance
periods. Douglas et al21 studied quality of life for 12 months
in patients ventilated for more than 96 hours and found
that the subscales of mobility, body care, and movement
were significantly worse in the PMV patients. The above
finding is also consistent with the study of Niskanen et al22
at 6 months and Combes et al23 at 3 years, who showed that
decreased physical mobility was one of the worst deficits
that occurred. We suspect that walking mobility might
induce greater respiratory distress for those PMV patients.
Furthermore, limited space, ventilator, and oxygen
supplementation would likely slow progress in walking.
The total cognitive domain increase in the Rehab group
from 13.5 to 33.5 (maximum 35), about 93% complete
independence, was not only a significantly higher level than
that seen in the Ctrl group (Follow 2, p < 0.001), but also
higher than the motor domain increase. Thus, our studies
showed that physical rehabilitation improved cognition
function. In our opinion, early physical exercise leads to
significant benefits in cognitive function in the PMV
patients. Our results were consistent with those of Pasqua
et al,20 who found that, after inpatient pulmonary reha-
bilitation, there was a significant improvement in all the
FIM items except for communication. One difference
between their study and ours is that all our patients
underwent tracheostomy, whereas only four of 22 patients
underwent tracheostomy in the study of Pasqua et al.20
Despite wide variation in the days of PMV, the survival
rate has remained rather consistent for 10e15 years. Four
cohort studies published during the period from 1992 to
2004, which enrolled the PMV patients who had received
at least 14 days of ventilation, had 1-year survival rates
of 39%, 43%, 32%, and 42%, respectively.23e26 Stoller et al25
have reported that the survival rate had the steepest
decline within the first 2 years following admission, with
a slower decline between 2 and 5 years. Thus, 1-year
survival is the most relevant outcome for the PMV
patients. The impact on survival rate of physical training
was very high at about 70% in our study, compared with 25%
in the Ctrl group and the above survival study rates of
32e43%. Although multiple factors influence late death
rates, our results of 224% improvement in motor domain
and 69% in cognitive domain after physical therapy training
578 S. Chen et al.seemed to enhance the patient’s longevity. The PMV
patients are difficult to mobilize except with the aid of
a physical therapist. The control patients without this
mobilization would become progressively weaker under
prolonged bed rest, and might develop comorbid problems
that lead to increased mortality.
Previous studies have shown that some factors, such as
albumin, body mass index, muscle mass, arterial blood
oxygen, and certain comorbid conditions, are risk factors
for death.27,28 Although the four blood parameters
(albumin, hemoglobin, blood urea nitrogen, and creatinine)
of our patients at study entry showed no differences, we
did not follow those parameters during the 1-year study
period. The previous BI of 19, a rather independent level
and not bed ridden, was at a similar prestudy level in the
two groups in our study. Thus, survival benefit may also
have been related to the capability and compliance of the
Rehab group caregivers after proper education and
training, that is, not only to the 12 weeks of physical
therapist intervention, but also to a protracted effect
because of increased compliance of the caregivers.
Our study did not show a significant impact on discharge
to home and freedom from ventilation between the two
groups after the physical training ended, and this might
have been because of the small patient numbers. A
previous population-based study reported that 17% in 2002
and 41% before 1995 of the PMV patients were dis-
charged.28,29 The total ratio was 40% (6 out of 15 survivors
at Follow 1) in our study, which was similar to the 41% of
Scheinhorn et al5 at a regional weaning center. The
percent of ventilator-free survivors was 25% (1 of 4 survi-
vors) in the Ctrl group, and 37% (4 of 11 survivors) in the
Rehab group after 1 year. The total weaning rate was 33%
(5 of 15 survivors), which was close to the 38% of 278
patients from 1988 through 1995 reported in a previous
study by Bagly and Cooney.30 In that study, however,
liberation from mechanical ventilation was defined as
lasting at least seven consecutive days and nights, whereas
we defined weaning as being totally free from the venti-
lator during the time period of this study. Thus, if the 7-day
weaning definition were applied, the weaning results in the
Rehab group would be better than the outcomes in other
weaning centers.
This study was subject to several limitations. First, the
sample size was relatively small, a characteristic that
limited the strength and the ability to generalize the find-
ings. Furthermore, because of the small sample size,
differences between conditions might have existed.
However, our findings were consistent with those of larger
randomized parallel studies in which different and similar
methods were used. Second, at Follow 3, there were only
four patients in the Ctrl group and 11 patients in the Rehab
group. The uneven sample size may have had an impact on
the statistical analysis of the outcome of residency and
weaning. Third, the entry criteria required that patients
had undergone mechanical ventilation for at least 14 days.
However, no restriction was placed on the duration of
mechanical ventilation, which varied considerably in the
study. It is possible that the different durations of
mechanical ventilation influenced patient outcomes.
Finally, we lacked compliance records from caregivers for
the patients in the Rehab group.In conclusion, our study confirmed the benefits to
functional status and survival of 6 weeks supervised phys-
ical training followed by 6 weeks maintenance programs in
patients with PMV for 1 year.
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